
Quantum uctuation e�ects on hyperfragment formation

from �
� absorption at rest on 12C �

Y. Hirataa, Y. Narab, A. Ohnishia, T. Haradac and J. Randrup

Among various nuclear fragmentation pro-
cesses, the hyperfragment formation from the

�� absorption reaction at rest is of primary im-
portance for understanding strangeness in nu-

clei. We have investigated the formation mecha-
nism of single, twin, and double hypernuclei from

the �� absorption at rest on 12C by applying a
recently developed microscopic transport model

that augments Antisymmetrized Molecular Dy-
namics by the e�ect of quantum uctuations as
given by the Quantal Langevin model [1].

The Quantal Langevin treatment ensures that
the dynamical evolution of the system leads to-

wards quantum statistical equilibrium. Such dy-
namics can be described by the time evolution

of a distribution function that satis�es a Fokker-
Planck equation, and the equivalent time evolu-

tion of the complex wave-packet parameter fzig
of AMD is governed by a Langevin-type equa-

tion. In the resulting AMD-QL model, the usual
AMD equation of motion for fzig is modi�ed
to be of Langevin-type by the inclusion of the

quantum uctuations of the energy expectation
value.

This new framework appears to be superior
to AMD, since the incorporation of the quan-

tum uctuation of the energy leads to a signi�-
cantly improved description of particle evapora-

tion and fragmentation, a feature expected to be
especially important for the �� absorption reac-

tion because the low degree of excitation renders
the uctuations especially important.
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Figure 1: Calculated double and single hyper-

fragment mass distribution from �� absorption
at rest on 12C, after the dynamical AMD-QL

stage is followed by statistical decays.

Our studies of the dynamical mechanisms for
� emission and twin hyperfragment formation

in the �� absorption reaction show that while
pure AMD gives large production probabilities

for double hypernuclei and cannot describe twin
hyperfragment formation in the dynamical stage,
AMD-QL suppresses the formation of double hy-

pernuclei and achieves a qualitative description
of twin hyperfragment formation. Furthermore,

the dynamical AMD-QL simulations reveal that
the twin hyperfragment formation reects the

initially given 3-� cluster structure of 12C.
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